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. INTRODUCTION AND QUALIFICATIONS

PLEASE STATE FOR THE RECORD YOUR NAME, POSITION, AND BUSINESS ADDRESS.

My name is Kevin Lucas. I am the Senior Director of Utility Regulation and Policy at the
Solar Energy Industries Association (SEIA). My business address is 1425 K St. NW #1000,
Washington, DC 20005,

PLEASE SUMMARIZE YOUR BUSINESS AND EDLCATIONAL BACKGROUND,

1 began my employment at SEIA in April 2017. SEIA is leading the transformation to a clean
energy economy, creating the framework for solar to achieve 20% of U.S. electricity generation
by 2030. SEIA works with its 1,000 member companies and other strategic pariners 1o
advocate for policies that create jobs in every community and shape fair market rules that
promote competition and the growth of reliable, low-cost solar power. Founded in 1974, SEIA
is a national trade association building a comprehensive vision for the Solar— Decade through
rescarch, education and advocacy.

As Senior Dircetor of Utility Regulation and Policy. | have developed testimony in rate
cases on rate design and cost allocation, in integrated resource plans on resource selection and
portfolio analysis, worked on the New York Reforming the Energy Vision proceeding on ratc
design and distributed generation compensation mechanisms, and performed a vanety of
analyses for internal and external stakeholders.

Before T joined SEIA, I was Vice President of Research for the Alliance to Save Energy
(Alliance) from 2016 to 2017, a DC-based nonprofit focused on promoting technology-neutral,
bipartisan policy solutions for energy efficiency in the built environment. In my role at the
Alliance, T co-led the Alliance’s Rate Design Initiative, a working group that consisted of a
broad array of utility companies and energy ¢(Ticiency products and service providers that was
sccking mutually beneficial rate design solutions. Additionally. T performed general analysis

and research related to state and federal policies that impacted energy efficiency (such as
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building codes and appliance standards) and domestic and international forecasts of energy
productivity.

Prior to my work with the Alliance. I was Division Director of Policy, Planning, and
Analysis at the Maryland Energy Administration, the state encrgy office of Maryland, where 1
worked between 2010 and 2015. In that role, T oversaw policy development and
implementation in areas such as renewable energy, energy efficiency. and greenhouse gas
reductions. T developed and presented before the Maryland General Assembly bill analyses
and lestimony on energy and environmental matters and developed and presented testimony
before the Maryland Public Service Commission on numerous regulatory matters.

I received a Master’s degree in Business Administration from the Kenan-Flagler
Business School at the University OF North Carolina. Chapel Hill, with a concentration in
Sustainable Enterprise and Entreprencurship in 2009, T also received a Bachelor of Science in
Mechanical Engineering, cum laude, from Princeton University in 1998,

HAVE YOU TESTIFIED PREVIOUSLY BEFORE THE S0OUTH CAROLINA PUBLIC SERVICE
CoMMIssiON?

Wo, T have not,

HAVE YOU TESTIFIED PREVIOUSLY BEFORE OTHER STATE UTILITY COMMISSIONS?

Yes. T have testified before the Maryland Public Service Commission in several rate cases and
merger proceedings.  Additionally, 1 have testified before the Maryland Public Service
Commission in several rulemaking proceedings, lechnical conferences, and legislative-style
panels. covering topics such as net metering, EmPOWER Maryland (Maryland’s energy
efficiency resource standard), and offshore wind regulation development.

I have also submitted testimony in rate cases and integrated resource plans belore the

Public Utility Commission of Texas, the Michigan Public Service Commission, the Public
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Utility Commission of Nevada, the Anzona Corporation Commission, and the Colorado Public

Utilities Commission. My complete CV is attached to my testimony.’

Q5. ONWHOSE BEHALF ARE YOU SUBMITTING TESTIMONY?

A5, My testimony is provided on behall of South Carolina Solar Business Alliance (“SCSBA™).

06, WHATIS THE PURPOSE OF YOUR TESTIMONY?

A6, Inmy testimony, | analvze Duke Energy Carolina’s and Duke Energy Progress’s (“Duke™ or
“the Company™) 2020 Integrated Resource Plan (“IRP™) filing and its comportment with the
requirements of Act 62. [ compare and contrast Duke’s IRP filing to the recently rejected
Dominion Energy South Carolina (“DESC™) IRP and find Duke’s IRP lacking on several
specific points the Commission cited in its rejection of DESC’s IRP in Order No. 2020-832. 1
also evaluate Duke’s modeling approach and assumptions on solar and storage, pointing out
areas where improvements are needed, and highlight the overlooked opportunity presented by
the recent exiension of the Tederal investment tax ¢redit (“TTC™) on the Company’s resource
plan. Further, I deconstruct Duke’s natural gas forecast, a key driver to its IRP results, and
show why its approach is flawed and must be rejected. Finally. | evaluale the benefits of
broader regionalization in reducing the cost for maintaining resource adequacy and facilitating
the integration of more renewable cnergy.

QT. PLEASE SUMMARIZE YOUR FINDINGS.

A7.  Duke must make material modifications to its IRP to comport with Act 62 At the broadest

level, the Company docs not identity “the most reasonable and prudent means of meeting [its]

€ J0 9 abed - 3-Gzz-6102 # 19900 - DSOS - Wd 00:€ 22 IudY 120z - a3 114 ATTVOINOYLO3 13

energy and capacity needs,” instead presenting six different portfolios with disparate and
flawed assumptions and results.’ As a result. in order to perform its statutory duties, the

Commission must dircet Duke 1o amend its IRP to include such a determination or do so itself.

' Exhibit KL-1. Kevin M. Lucas CV.

* Act 62 is the recently passed law that stipulates requirements for IRPs. The stamite defines the filing process,
required information, and approval criteria. This is Duke's first IRP submitied since the statue was signed imto law
in May 2019, 5.C. Code Ann. § 38-37-40,

*S.C. Code Ann. § 58-37-40(C)(2).
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Duke also fails to consider adding energy-only resources during years where there 1s no
capacity need and does not use the National Renewable Energy Laboratory ("NREL™) Annual
Technology Baseline (“*ATB”) energy storage costs. in direct conflict with the Commission’s
order rejecting DESC's [RP.

Duke also fails to present a robust risk analysis that would enable the Commission to
determine il the proposed IRP is the most reasonable and prudent means of meeting the
clectrical utility’s needs, balancing “foresecable conditions™ including “resource adequacy.”
“consumer affordability,” “compliance with applicable state and federal environmental
regulations,” and “commaodity .]:Ir]'L'I.: risks.” as the statute requires.” Although Duke develops
multiple scenarios and scnsitivities, the risk analysis is primarily qualitative. The Company
fails 1o adequately account for several fossil-fuel related risks, including limited availability of
firm natural gas supply, regulatory risk associated with continued coal plant operation, and
stranded natural gas infrastructure investments for several of its portfolios. It assumes
operational dates for non-commercial technologies such as small modular reactors (“SMR™)
and hard-to-permit technologies such as pumped hydro that are inconsistent with its own
development timelines for these projects.

Duke’s IRP portfolio modeling also fails to “fairly evaluate|e] the range of demand-
side, storage, and other technologics and services available 1o meet the utility’s service
obligations.™ Duke bypassed or limited opportunities for the model to find optimal solutions,
instead hardcoding many results rather than allowing the model to solve for the best solution.
This was particularly true for energy-only resources, which were prohibited from selection by
the model absent a capacity nced. Duke’s solar capital costs are reasonable. although they need
to be updated based on the recent extension of the federal ITC. but its operation and

maintenance (“O&M”) costs do not reflect industry trends occurring in this space. The

4% C. Code Ann. § 58-37-40(C)(2).
P5.C. Code Ann. § 58-37-40(B) ().
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Company also erroneously inflates its energy storage cost assumptions. incorrectly claiming
that other public forecasts do not adjust for factors such as depth-of-discharge limitations and
battery degradation. It also fails to account for any benefit from shorter-duration or behind-
the-meter energy storage systems. The result is a substantial overestimate of energy storage
costs that may have prevented the modeling software from selecting the most cost-etfective
quantities.

The recent extension of the federal ITC is a major development that has not been
included in the Company’s IRP. While this is understandable given the extension occurred in
late December 2020, the impact on the [RP's portfolios could be large cnough o warrant
inclusion at this point. Effectively, projects that are completed before the end of 2026 are now
able to obtain higher ITCs than was assumed during Duke’s TRP development. This argues in
support of pulling up solar and solar plus storage procurements to capture the credit for the
benefit of Duke’s customers.

Aside from failing to properly analvze the risk associated with fossil fucl generation,
Duke also uses highly questionable methodologics in the natural gas price forecast used in its
modeling. Duke relies on financial instruments priced on illiquid and volatile ten-year market
natural gas futures contract prices before shifting over five vears 10 a fundamentals-based
forecast. The result is gas prices that are substantially lower than fundamentals-based forecasts
for 15 years — the entire duration of the IRP planning period. Duke also assumes available
natural gas firm fuel supply at a reasonable cost despiie the recent cancellation of the Atlantic
Coast Pipeline (“ACP") and $1.2 billion write down of the Mountain Valley Pipeline ("MVDP”).
Coupled with this is a total lack of a coal Tuel cost and fixed O&M cost sensitivity. despite the
sizable regulatory risks associated with the continued operation of Duke’s coal Meet. These
[ossil-fuel related risks are all asymmetrical. leading o scenarios that are more likely to

understate than overstate the cost of operating a fossil-fuel-heavy fleet.
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Much of Duke’s modeling assumes that it operates on an islanded network with little

ability to share capacity between its operating units or to import capacity from the many

surrounding balancing areas. Despite this baseline assumption, Duke’s own modcling shows

the benefits of @ more coordinated approach to planning: allowing DEC and DEP to plan as

one unil delays the need to build new capacity and produces savings for its customers.

Expanding this concept further through a regional market could bring even decper savings to

cuslomers, increase the ability o integrate renewable energy. and increase rehability in

extreme events.

PLEASE SUMMARIZE YOUR OVERALL RECOMMENDATIONS.

I make the following recommendations with respect to Duke’s IRP:

6.

Items Related to Act 62

The Commission should not approve Duke’s IRP but rather require modifications to
comply with Act 62.

Duke should sclect a single portfolio as its most reasonable and prudent option.

Duke should use battery capital costs from NREL's ATB Advanced case. as was
required in the DESC TRP Order.

Duke should allow the addition of new resources or PPAs even when there 15 not a
capacity need, as was required in the DESC IRP Order.

Duke should redo its natural gas forecast methodology to deemphasize the impact of
short-term market price volatility, as was required in the DESC IRP Order.

Duke should produce a more robust risk assessment of its proposcd buildout of natural
gas infrastructure, including risks associated with obtaining finn fuel supply and
stranded assets.

Maodeling Methodologies and Input Assumptions

Duke should update modeling to incorporate the impact of the extension of the federal
ITC on solar and solar plus storage projects.

Duke should adjust its fixed O&M costs for solar 1o reflect the same regional discount
from NREL ATR as in its capital costs and mirror its price decline over time.

Duke should use NREL ATB Advanced capital costs for ils cnergy storage costs,

Duke should use an annual battery replenishment model for both its standalone storage
and solar and storage projects.

€ J0 6 9bed - 3-GZz-6102 # 19900 - DSOS - Wd 00:€ 22 IudV 120z - a3 114 ATTVOINOY L0313
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Duke should not inflate its battery pack size assumptions as battery degradation and
enhancement is already accounted for in NREL ATBE’s fixed O&M costs.

Duke should allow its model to select up to 1,500 MW and 1,000 MW of two-hour
batteries in DEP and DEC, respectively.

Duke should perform an analysis to determine the actual mix of fixed-tilt and single-
axis tracking systems in its territories and use that for all analyses that model existing
solar.

Duke should update 11s assumptions on future builds of solar to be 100% single-axis
tracking systems for large projects and at least 0% single-axis tracking systems for
future PURPA projects.

Duke should eliminate the 500 MW per year interconnection limit for solar in all cases,
instead using the higher 900 MW limits in its high renewables case.6

Duke should adjust the development timelines of SMR and pumped hydro to at least
be consistent with its own assumptions and preferably 10 be more in line with
development timelines from recent projects.

Natural Gas Price Forecast and Coal Price Forecast

Duke’s natural gas price forecast should calculate three vears of monthly market prices

based on the average of the previous month’s market settlement prices from the
NYMEX NG futures contract.

Duke should calculate the average price from at least two fundamentals-based
forecasts, at least one of which should be the most recent ETA ATO reference case.

Duke should create a composite natural gas price forccast by using market prices for
months | through 18, lincarly transition between market prices and the fundamentals-
based forecast average from months 19 through 36, and use the [undamentals-based
forecast average form month 37 forward.

In constructing its high- and low-price sensitivities, Duke should utilize its current
“geometric Brownian Motion model™ to construct 25th and 75th percentile projections
for 36 months. It should also calculate the average of the appropriate high- and low-
price scenario from two or more fundamentals-based forecasts and perform the same
blending method over 36 months as was done in the base natural gas price forecast,

Duke should construct a high-cost scenario for coal that reflects the potential increase
in capital costs or fixed O&M costs that may come with future regulations.

The Benefits of Regionalization

Duke should study the impact ot enhancing its Joint Dispatch Agreement to allow for
joint planning and firm capacity sharing between the DEC and DEP.

Duke should study potential benefits associated with forming or joining an RTO or
energy imbalance market.

5 All references to solar capacity are in MW,
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WHAT DO YOU ANTICIPATE WILL BE THE RESULTS OF YOUR COMBINED RECOMMENDATIONS?
[ anticipate that when Duke reruns its models with the updated methodologies and input
assumplions above that optimal portfolios will retire coal sooner and build less natural gas
capacity. whilc also selecting more solar, storage, and solar plus storage projects earlier in the
planning horizon. These portfolios will be more robust against potential fossil fuel price
increases and regulatory risks associated with existing and new fossil fuel assets. Tt will also
jump start Duke’s progress towards its own net-zero goals by leveraging the exlension of the
ITC to the bencfit of its customers. The additional analysis and results will enable the
Commission to determine whether it is the “most reasonable and prudent means of meeting the

electrical utility’s energy and capacity needs”™ under the statute.

ACT 62 REQUIRES A DETERMINATION OF “THE MOST REASONABLE AND

PRUDENT MEANS OF MEETING THE ELECTRICAL UTILITY"S ENERGY AND

CAPACITY NEEDS AS OF THE TIME THE PLAN IS REVIEWED.™

PLEASE PROVIDE AN OVERVIEW OF THIS SECTION OF YOUR TESTIMOXNY.

In this section, 1 discuss Duke's IRP in the context of Act 62 and the Commission’s rejection
of DESC’s TRP. 1 explain how Duke has failed to identify “the most reasonable and prudent
means of meeting [its] energy and capacity needs™ (i.e., a “Preferred Resource Plan”). while
simultancously failing to provide the Commission with all the information it would need to
determine the most reasonable and prudent means of meeting such needs. [ discuss similarities
between Duke’s IRP and the recently rejected DESC IRP, and critique Duke’s massive natural
gas buildout in the context of its net-zero carbon goals. Finally, I analyze the limited risk
analyses that Duke performed and put forth a simple yet insightful risk analysis to show the
benefil of retiring coal plants carly.

WHAT ARE YOUR PRIMARY CONCLUSIONS?

€10 || abed - 3-GZz-6102 # 19904 - DSOS - Wd 00:€ 22 IudV 120z - a3 114 ATIVOINOYLO3 13



Lad

All.

Q12,

Duke’s [RP fails to comply with Act 62. By failing to select a Preferred Resource Plan, the

Company is sidestepping its responsibility under the Act. Further, Duke has not presented the
Commussion with sulficient information to evaluate which plan is the most reasonable and
prudent. Act 62 requires Duke to do more than just present a suite of options. it must also do
the hard work to determine and demonstrate which of those options meets the statutory test of
being the most reasonable and prudem path forward.

Duke’s IRP shares several charactenistics with DESC’s rejected plan. Specifically, it
uses unrealistic energy storage costs, fails to allow energy-only resources to be selected by the
model. and inappropriately applies short-term pricing to long-term fuel cost forccasts. The
Commission should reiterate its position in this case and direct Duke to make the same
corrections that it required of DESC.

Despite having a 2050 net-zero goal. Duke proposes a massive buildout of natural gas
infrastructure, much of which is brought online just after the 2035 [RP planning horizon ends.
Duke underestimates the risk associated with its fuel supply assumptions, modeling availability
at constant prices for firm gas delivery to its new natural gas combined cycle units despite the
recent cancellation and write down of two local pipelines. Its stranded asset analysis is
woefully inadequate if it has any intention of meeting its 2050 net-zero goals.

In the absence ol a quantitative risk analysis from Duke, 1 produced a similar analysis
as was performed in the DESC case. Here, it demonstrates the risk / benefit of both the Base
Case with Carbon and the Earliest Practicable Coal Retirement portfolios under a wide variety

of tuel and CO: cost assumptions.

A Aet 62 Reguires Duke to Select a Single Most Reasonable and Prudent Plan

WHAT IS ACT 627
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Act 62, also known as the SC Energy Freedom Act, was a comprchensive picce of energy
legislation signed into law in May 2019,” includes numerous provisions on renewable energy
programs, net metering, avoided cost calculation. interconnection standards, and integrated
resource planning, Scction 7 of the Act overhauls the requirements for integrated resource
plans for clectric utilities, electric cooperatives, municipally owned clectric utilities, and the
South Carolina Public Service Authority. and for the first ime requires PSC review and
approval of a utility IRP in a conlested evidentiary proceeding.

WIHAT ARE SOMFE OF THE KEY CRITERIA DEFINED IN ACT 627

Act 62 requires that covered clectricity providers file an IRP at least every three vears. with
updates submitted annually.® The IRP must include information such as the long-term forecast
of the utility’s sales and peak demand; data related to the utility’s existing resources and
retirement plans; several resource portfolios to evaluate a range of demand-side. supply-side,
storage, and other technologies and services available to meet the utility’s obligations: and an
analysis on the cost and reliability impacts of meeting projected energy and capacity needs,
among others.

The Commission must hold a public hearing on the IRP in which interested parties may
intervene and gather evidence. Within 300 days of the filing, the Commission must issue a
linal order approving, moditying, or denying the plan filed by the utility. This decision is based
on whether the Commission determines that the proposed IRP “represents the most reasonable
and prudent means of meeting the electrical utility’s energy and capacity needs as of the time

the plan is reviewed.”™
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¥ While Act 62 requires several lypes of electricity providers to file IRPs, my testimony is focused on the
requircments for clectric utilities,
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The Commission’s decision must consider whether the plan appropriately balances
several factors, including resource adequacy and planning reserve levels. consumer
attordability and least cost, compliance with environmental regulations. power supply
reliability, commodity price risks, diversity of generation supply. and other foreseeable
conditions that the Commission determines 1o be for the public interest.” If the Commission
finds the proposed IRP does appropriately balance these [actors, it must approve the TRP.' If
it does not reach this finding, 1t can reject or require modifications Lo the IRP.

DOES DUKE PRESENT A SINGLE PORTFOLIO THAT IT ADVOCATES AS THE *“MOST REASONABLE
AND PRUDENT MEANS™ OF MEETING ITS NEEDS?

No, it does not. Duke presents a suite of six resource portfolios, each with several sensitivities,
that contain differing assumptions on key characteristics such as coal retirement timeline,
renewable energy addition limits. carbon pricing, and fuel forecasts. Duke appears to construe
the compilation of the six portfolios as its “plan™ as defined by Act 62, rather than properly
identitfying each of the six portfolios as a “plan™ to be analyzed under Act 62°s balancing
requirements.

The two Base Cases are described as “least cost™ portfolios (one with and one without
carbon policy), while the other four explore pathways under various carbon constraints.” The
six porlfolios are:

* Base Case without Carbon Policy: “least cost™ portfolio assuming no carbon policy,

= Base Case with Carbon Policy: “least cost” portfolio assuming basic carbon policy.

e Earliest Practicable Coal Retirement: rctires coal plants as soon as practicable and
oplimizes remaining portfolio to meet capacity need.

s 70% CO2 Reduction: High Wind: 70% CO: reduction constraint is modeled with higher
deployment of solar, onshore wind, and offshore wind.

s  70% CO2 Reduction: High SMR: 70% CO: reduction constraint is modeled with higher
deployment of solar, onshore with, and small modular reactors (“SMR™).

= No New Gas Generation: High CO: reduction targeted while not adding any new natural
gas generation.

"S5.C. Code Ann. § 58-37-40(C)2Ha-g).

" & C. Code Ann. § 38-37-40(C)2).
" DEC IRF Reportat 11-12,
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Duke's IRP Report misconstrues the South Carolina IRP requirements, claiming
“[t]hese base case portfolios employ traditional least cost planning principles as prescribed in
both North Carolina and South Carolina.”"?

IS “*LEAST COST” PLANNING THE CURRENT SOUTH CAROLINA REQUIREMENT FOR IRPS?

No. Act 62 specifically defines a different “most reasonable and pradent”™ standard for IRPs.
While “least cost” 15 one of the balancing [actors that the Commission must weigh. it 1s not
confined to the least cost plan it more reasonable and prudent portfolios exist.

DOES ACT 62 REQUIRE THE IDENTIFICATION OF A SINGLE PORTFOLIO AS THE “MOST
REASONABLE AND PRUDENT™ MEANS TO MEETING FUTURE NEED?

With the caveat that T am not an attorney and not offering a legal opinion, I believe it does.
Act 62 enumcrates factors the Commission must balance, including consumer affordability and
least cost, commodily price risk. and diversity of generation supply.

The Commission has previously acknowledged that the utility should identify a
Preferred Resource Plan in its IRP submittal. In its order rejecting DESC’s IRP, it wdentified
the steps in a common approach o IRPs as (1) lorecast luture electricity demand; (2) identity
the goals and regulatory requirements the process must meet; (3) develop a set of resource
portfolios designed to achieve those goals; (4) evaluate those resource portfolios; and

"1t also noted that DESC “did not properly assess

(5) identify a preferred resource plan.”
risk and uncertainty, as required by Act 62, when analvzing and selecting a preferred
resource plan.”"’

By developing six different portfolios without specifving which it believes is the most
reasonable and prudent, Duke has  presented  dramatically  different futures  while

simultancously providing insuflicient guidance on how to weigh the portfolios against each

other. The non-Base Case porttolios call for the earliest possible retirement of coal plants,

B DEC IRP Report at 12,
'f Docket No. 2019-226-E - Order No. 2020-832 (Dec. 23, 2020} at 9. ("DESC IR Order”) (emphasis added).
" DESC IRP Order at 18. (emphasis added)

12
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1 while others rely on Duke’s cconomic modeling to determine when o retire plants. These two
2 approaches produce meaningfully different results, with some coal units retiring three years
3 carlier.’® Solar deployment varies dramatically; the difference in the two Base Cases is nearly
- 4 GW across DEP and DEC, while the deep decarbonization scenarios roughly double solar
5 deployment from 8.6 GW in the Base Case without Carbon Policy to 16.4 GW."" Twao of
6 Duke’s scenarios rely on SMRs. one of which requires a unit to be online at the end of 2029,
7 This timeline, by Duke’s own estimate, would require development activity to begin in 2021
8 and construction to begin in 2023.""

0 Q17. Does THE COMPANY OFFER ANY ENPLANATION OF WHY IT PRESENTED MULTIPLE
10 PORTFOLIOS AND DID NOT IDENTIFY A SINGLE PORTFOLIO AS ITS MOST REASONABRBLE AND
11 PRUDENT CHOICE?

12 Al7. Ttdoes. Company witness Glen Snider expands on this decision. He states:

13 In summary, fifteen-year integrated resource plans involve forecasting a
14 multitude of economic, lechnical, and overall market variables, .. Uncertaintics
13 exist in any single long-range forecast and such uncertainty is exacerbated in
16 an IRP since IRPs arc a culmination of several forecasted variables which drive
17 additional complexity into the planning process. The Companies believe that
18 Act 62 recognizes this high degree of long-range uncertainty in that it calls for
19 multiple portfolios to be examined to cover a range of these uncertainties. .
20

21 Given the varying perspectives of parties to this proceeding, we expect
22 diffcrent views on the various portfolios presented in the 2020 IRPs.
23 However, the IRPs as filed present a total plan that can adapt to changing
24 standards, technology and policy decisions. We believe this is consistent
25 with Act 62, which directs the Commission to approve the plan as
26 reasonable and prudent at the time the plan was reviewed by taking into
27 consideration if the plan appropriately balances various criteria addressing
28 reliability, affordability, compliance with environmental regulations,

' “The earlicst practicable retirement analysis resulted in the acceleration of Mayo Umit 1

from 2029 in the Base Cases to 2026 and Roxboro units | and 2 from 2029 to 2028, joining Roxboro

3 and 4 in that year.” DEP IRP Reporl at 95.

" DEP IRP Report at 16,

'* Exhibit KL.-2, Duke Responsc to SCSBAs Second Request for Production to DEC/DEP (“SCSBA RFP 27
iproducing Duke response 1o DR NCSEA 5-1).
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1 commodity price risk, diversily of supply, and other factors the Commission
2 determines to be in the public interest, The IRPs filed by the Companics
3 accomplish that goal.”™

4 I8, WHATIS YOUR INTERPRETATION OF THIS STATEMENT?

5  AlS.  First, the testimony critically drops the word “most™ from the “most reasonable and prudent”

6 provision of Act 62. The Commission is not directed to “approve the plan as reasonable and
7 prudent”, it is dirceted o approve “the most reasonable and prudent plan.” This is a crucial
5 distinction and undermines Duke’s position that Act 62°s requirements can be met by simply
9 providing multiple options for the Commission 1o review.

10 Duke is correct that parties will have “different views™ on its portfolios. But Duke’s
11 submission of six different portfolios does not constitute a single plan: one cannot approve year
12 1 through 4 of Portfolio A before switching in year 5 through 12 to Portfolio B and then
13 transitioning in year 13 through 15 to Portfolio C. Each of Duke’s portfolios was created from
14 internally consistent assumptions. rendering the piecemeal construction of a single portfolio
15 from portions of each meaningless,™

16 Q19. WHATIS YOUR OVERALL OBSERVATION ABOUT DUKE’S PRESENTATION OF ITS PORTFOLIOS
17 In THE IRP?

18 Al19. Duke has failed to identify a Preferred Resource Plan that it contends is the most reasonable

€ Jo /| abed - 3-GZz-6102 # 19904 - DSOS - Wd 00:€ 22 IudV 120z - a3 114 ATIVOINOY L0313

19 and prudent means of meeting its future needs. Tt has also failed to present a more robust
20 analysis of the relative merits and associated risks of each portfolio. For instance, it did not
21 include a deeper dive into the policy and technology advancements that may be needed for
22 cach porttfolio and how Duke and other partics might accomplish them. As an example, a
23 deeper analysis of the current state of next-generation nuclear technology might have shown
24 that portfolios requiring SMRs to be online by 2029 may not be reasonable given that
25 development on those units would have to begin this year 1o meet the timeline.

' Snider Direct at 35-36,
*" This is a major issue with Duke’s natural gas forecast, as discussed in Section IV below.
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Further, Duke's lack of a robust risk analysis on its existing and planned fossil fuel
plants is problematic. [ts focus on PVRR comparisons under different fuel costs and CO:
assumptions fails 1o quantily risk in any dimension beyvond dollars. For instance, Duke made
no cffort to weigh the likelihood of a high-cost future compared to a low-cost future, despite
the fact that its portfolios perform substantially differently under those conditions. It does not
contemplate potential federal regulations that may require sizable capital upgrades to its coal
fleet that adds risk disproportionately to certain portfolios. By presenting six very different
futures with minimal analysis beyond top-level cost estimates to differentiate them, Duke has
inappropriately left the Commission with the task of choosing a future for Duke without the

requisite information required to make an imformed choice.

B Duke's IRP Shares Characteristics with DESC s Rejecred IRF

HAS THE COMMISSION RULED ON ANY TRPS FILED UNDER THE NEW ACT 62 STATUTE?

Yes. The Commission recently ruled on the IRP filed by DESC."' Tt found “significant
deticiencies™ in the IRP’s candidate resource plans, modeling assumptions, and methodologies,
and ultimately rejected the IRP.? The Commission provided specific direction to DESC to
revisit topics such as its load forecasts, natural gas price forccast, cnergy storage cost
assumptions, and modeling methodologies, among others.

DOES DUKE’S IRP CONTAIN SHORTFALLS THAT THE COMMISSION IDENTIFIED IN DESC’S
IRP?

Yes, it does. The Commission specifically criticized DESC’s energy storage cost assumptions
as “unreasonably high™ for using a capital cost of $1.818/kW for systems with a 2022 in-service

date. compared to results from the Santee Cooper RFI that showed $1.324/kW for total installed

* DESC IRP Order.
2fd at7.
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cost for 2022 in-service date projects.”” By this measure, Duke’s battery storage costs are also
unreasonably high: Duke assumes an installed cost of :k"v\" for systems coming online
in 2022.** The Commission dirccied DESC to use NREL AT Low cost assumplions for
energy storage, which, when adjusted to nominal dollars, forccast a capital cost of $1.140/kW
in 2022, more in hine with the RFT results.”™ T discuss Duke’s problematic energy storage
assumptions later in my testimony.™

The Commission also cited DESC for not considering the addition of new resources or
PPAs when there was not a capacity need, failing to recognize the potential for energy-only
resources 1o provide savings compared 1o the running costs of existing resources. It directed
DESC to model the addition of new resources earlier in its planning horizon even when there
was no capacity need.”” Duke commits the same error. configuring its model to only allow
new resource additions when there was a defined capacity need. This date of first need is
forecasted for 2024 for Duke Energy Progress (“DEP”)™ and 2026 for Duke Energy Carolinas
(“DEC™Y", potentially delaying cosl-saving procurements for between three and five years.
This delay is particularly problematic given the recent extension of the ITC; failing to advance
renewable development in the next several years will forcgo the sizable tax benefit that could
be passed on to Duke’s customers afforded by the ITC extension,

The Commission also found DESC’s natural gas forecast methodology, in which it
applied escalators to current prices. was problematic as it overemphasized transient short-term

market dynamics in its long-range forecast.’ It noted that DESC’s forecast has a consistent

3 1d. al 50,
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™ Exhibit KL-3, Duke Response 1o SCSBA RFP 2 (producing Duke response to PSDR3-7 (Confidential - IR]
Generic Tnit Summary DEC 20207).

B NEEL 2020 ATB.

* See Section 111, infra.

T DESC IRP Order al 32-33.

** Dukc Encrgy Progress Integrated Resource Plan 2020 Bicnnial Report (“DEP IRP Report™) at 114,

* Duke Energy Carolinas Integrated Kesource Mlan 2020 Biennial Report (“DEC IRP Report™jat 113,

* DESC IRP Order at 67-68.
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low bias compared to more robust fundamentals-based modeling such as the Energy
Information Administration’s (“ELA™) 2020 Annual Energy Outlook (“AEOQ™), and directed
DESC 1o use the high, base, and low cases from AEO 2020. Duke’s natural gas forecast differs
from DESC, but it also suffers from a mismatch between short-term price signals and
fundamentals-based forecast and over-weights prices influenced by shori-term volatility. T
discuss Duke’s natural gas forecast later in my testimony.”!

WHAT DO YOU RECOMMEND REGARDING THESE ISSUES?

I recommend that the Commission reiterate its direction on these topics in this proceeding and
require Duke to adjust assumptions on capacity additions, energy storage costs, and natural gas

torecasts as T discuss below.

C. Duike Fails 1o Present Sufficient Analvses Required to Determine the Reasonableness and

Prilence of its Portfolios

WHAT, IF ANY, COMPARISON DOES DUKF OFFER ACROSS SCENARIOS THAT PFROVIDES INSIGHT
AS TO WHETHER A PORTFOLIO 1S REASONABLE AND PRUDENT OR 18 THE MOST REASONARLE
AND PRUDENT?
Duke provides basic information on the portfolios themselves (c.g. MW of assets deployed),
the estimated present value of the revenue requirement (“PVRR™) of the portfolio over the
planning horizon, and an estimate of transmission investment required to interconneet the
resources in the portfolio.™ However, Duke’s presentation of these figures lacks context.
The primary overview of the IRP Report shows the PVRR excluding the explicil cosl
of carbon, despite the fact that five of the six portfolios assume a carbon price is present and
impacls the results. This makes it appear that the carbon reduction portfolios are considerably
more expensive than the base portfolios.™ TTowever, if one pieces together information from

the separate IRP reports. Duke’s data shows that after including the cost of carbon. the

€ J0 0 9bed - 3-Gzz-6102 # 194904 - DSOS - Wd 00:€ 22 IudY 120z - a3 114 ATIVOINOY L0313

1 See Section IV, infiu.
2 DEP IRP Report at 16.
3 DEP IRP Report at 16.
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mcremental cost of the deep decarbonization portfolios is considerably lower than it initially
appears.

For example, the incremental cost of the 70% CO: Reduction: High Wind over the
Base without Carbon Policy is shown as $20.7 hillion (35% higher than the base case) in
Exccutive Summary. but this value falls to $12.4 billion (12.5% higher) with the base CO: and
fuel cost assumptions when including the explicit cost of carbon in the PVRR. and to $6.0
billion (5.2% higher) under the high CO- and fuel cost assumptions when including the explicit
cost of carbon in the PVRR." Additionally, these figures are based on Duke’s modeling. which
as discussed later, contains several questionable assumptions that, when corrected, could lower
the incremental cost of the deep decarbonization portfolios further. and potentially shift which
portfolio becomes least-cost.  Duke should be dirceted to clearly present comparisons with
potential carbon pricing, consistent with the Commission’s finding in the DESC TRP order that
“it is in the public interest for the risk of potential carbon pricing to also be considered and
balanced” under Act 62.7

024, ARE THERE OTHER METRICS THAT DUKE PRESENTS TO ASSIST IN THE COMPARISON BETWEEN
PORTFOLIOS?

A24. Yes. It produced a heuristic denoted as “Dependency of Technology and Policy
Advancement.”™®  This qualitative measure represents the Company’s observation on the
complexity of realizing certain portfolios given the current state of policy and technology. For
instance, il considers the Base Case without Carbon Policy portfolio as “Not dependent” on
policy and technology evolution, indicating it can accomplish the portfolio’s deployment

within the existing constructs. The 70% reduction scenarios are denoted as “mostly dependent™

** DEP IRF Report, Tables 12-B and 12-C; DEC IRF Report, Tables 12-B and 12-C.
#* DESC Order at 20.
* DEP IRP Report at 15,

18

€ Jo Lg 9bed - 3-Gzz-6102 # 194904 - DSOS - Wd 00:€ 22 IudV 120z - a3 114 ATIVOINOY L0313



=3

Lk

Lh

&

{High Wind) and “completely dependent™ (High SMR), suggesting that without substantial
technology and policy development these portfolios cannot be realized.”’

Q25 How RIGOROUS WAS DUKE'S ANALYSIS OF THIS HEURISTIC?

A25. It does not appear to be very robust. The Company noles challenges such as technology
advancements, operational risks, siting/permitting/interconnection issues. and supply chain
development. However, there is no discussion regarding how much of these advances will
occur as a baseline in the next ten vears, nor discussion about how feasible the policy changes
would be to enact. | generally agree with the directionality of Duke’s assessments (for instance,
it is likely true that deploying SMREs will require more policy and technology advancement
than deploying solar and storage), but T do not believe that one could assign a specific

dependency score for each portfolio based on data presented in Duke’s TRP reports.

D, Ihike s Natwral Gas Capacity Buildowt Plan is Risky and Inconsistent with its

2030 Nef-Zero Goals

026. HoW DO THE LEVELS OF NATURAL GAS CAPACITY VARY AMONG THE SIX PORTFOLIOS?

A26.  There is a considerable variance between the portfolios.  The Company currently operates
10,460 MW of natural gas units, split roughly equally between combustion turbines (“CTs™)
and combined-cycle (“CC™) units.”™ Table 1 below shows the proposed incremental capacities

under the various portfolios.

By 2035 By 2041
CC CT  Tetal €C  CT  Total
2020 Capacity 4940 5520 10,460 4940 5.520 10,460

€ J0 gZ 9bed - 3-Gzz-6102 # 194904 - DSOS - Wd 00:€ 22 IudV 120z - a3 114 ATIVOINOY L0313

Incremental Capacity
Base without Carbon Policy 3672 5941 9613 489 12,796 17,692

Base with Carbon Policy 3.672 3656 7,328 489 10,054 14,950
Earliest Prac. Coal Retirement 3,672 5941 9,613 3672 10,968 14,640
708 CO2: High Wind 3.672 2742 e 414 3672 5484 9,156
708 CO2: High SMR 2.44% 3656 6,104 2. 448 0.39%  8.846
Mo New Gas Generation 0 0 1] 0 ) 0

7 DEP IRP Report at 16.
2020 IRP_ Maodel Tnputs NON-CONFIDENTIAL.
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Table I - Natral Gas Addittons by Porifolio

By 20335, the first three scenarios add three new 1.224 MW CCs while increasing CT
capacity by roughly two-thirds (Base with Carbon Policy) or more than double (Base without
Carbon Policy and Earliest Practicable Coal Retirement). The 70% CO2: High Wind adds
fewer CTs through 2035, offset by increasing battery deployment. Unsurprisingly. the No New
Gas Generation portfolio adds no new gas generation.

As dramatic as are the additions by 20335, the additional builds through 2040 are truly
staggering. The two Base cases cach add another 1,224 MW CC facility, The Base without
Carbon Policy more than doubles incremental CTs, bringing nearly 7 GW of additional
capacity online by 2041. The Base with Carbon Policy portfolio adds nearly as much, with 6.4
GW ol new CTs. These additions represent the largest proposed natural gas expansion of any
utility in the country by far*? Figures | and 2 below show the annual additions under each
scenario, revealing that much of the natural gas build that was modeled rests just outside of the

15-year planning horizon in Duke’s IRP.

¥ The Dirty Truth about Utiliey Climate Pledges, Sierra Club, January 2021, Available at
https:‘www. sierraclub.ore'sites ‘www sierraclub.org/files/blog Final.20Greenwashing20Report®: 20%:281.22. 202

1%29 pdf.
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Natural Gas CC Capacity by Portfolio
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WHAT TYPES OF RISK ANALYSIS DID DUKE PERFORM WITH RESPECT TO ADDING TIHS MUCH

NEW NATURAL GAS CAPACITY?
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It did very little risk analysis. Duke did include a low and high natural gas fuel cost forecast
sensitivity,” but it simply assumes that firm capacity to deliver this gas 1o all its new CC units

1 Given the recent

will be available from “new or upgraded capacity” at a constant price.
cancellation of the Atlantic Coast Pipeline, the recent $1.2 billion write down by NextFra on
its Mountain Valley natural gas pipeline project, and the increasingly challenging siting and
permitting environment for new or upgraded capacity. this assumption is not without risk.*
Further, the Company does not plan on contracting for firm natural gas delivery for its CT
units, despite adding nearly 6 GW by 2035 and up to 12.8 GW by 2040 in some scenarios that
will be utilized during cold winter mornings and evenings at the exact same time when the
natural gas distribution system will be under stress from building heating loads,

ARE DUKE’S PLANS REGARDING THE ADDITION OF NEW NATURAL GAS UNITS CONSISTENT
WITH I'TS PLANS TO DECARBONIZE BY 20507

No, at least not without significant risk of stranding assets or becoming overly dependent on
emerging technology. Duke has a corporate goal to have net-7ero carbon emission by 2050.*
This is not the same as emitting zero carbon, as Duke specifically contemplates the deployment
of carbon capture and sequestration technology in the future.® It also assumes renewable gas
and hydrogen will be widely available 1o power units that previously ran on natural gas and
that “zero emission load following resources™ (“ZELFRs”), such as SMRs and natural gas
combined cycle units (“NGCC”) with carbon capture and sequestration (“*CCS™), will be

commercially available by 2035.%

€ J0 Gg abed - 3-Gzz-6102 # 194900 - DSOS - Wd 00:€ 22 IudV 120z - a3 114 ATIVOINOY L0313

* ' Which has its own substantial issues, as discussed in Section IV infra.

* Exhibit KI.-4, Duke Response to SCSBA RFP 2 (producing Duke response to DR NCSEA 2-45): Exhibit KL-5,
Duke Response o SCSBA RFP 2 (producing Duke response to DR NCSEA 2-55).

% In a telling signal, NextFra's announcement of its $1.2 billion write down on its pipcline was coupled with an
announcement of adding as much as 30 GW of renewable projects to its portfolio, well above analyst estimates of 20
GW. hitps:/'www reulers com/article/nextera-encrev-results‘update-1 -NExigra-¢nergy-posis-loss-on-pipeline-writc-
down-idUSLANZK 12N3,

3 hups:fwww. duke-energy.com/Our-Company Environment Cilobal-Chmate-Change

* Duke Energy 2020 Climate Report (“Climate Report™) at 4. https:/waww. duke-enerey.com’‘media/ pdfs/our-
company/chmate-report-2020.pdfla~en. Accessed 1720/21.

* Climate Report at 3.
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ARE THESE TECHNOLOGIES AVAILABLE TODAY?
No, these technologies are not yet commercialized. Although the energy industry will certainly
changc over the coming 15 years, there is much uncertainty as to whether resources such as
SMRs and NGCC with CCS will have been commercialized by that time, or. il they are. if they
will be cost effective compared 10 other technologics. There is also an open question of
whether the infrastructure required to sequester the COz captured from NGCC units will be
cost-effective or whether Duke’s geographic territory has suilable reservoirs. Notably, Duke
acknowledges this uncertainty and does not include any CO: transport costs outside the fence
line, noting these costs are “highly depending on location, as well as the cost of injection,”™"
Renewable natural gas and hydrogen infrastructure to displace natural gas has recently
emerged as area of tense interest. It is possible that a new industry will emerge that can
supply zero-carbon fuel to Duke’s natural gas fleet, but current units cannot burn pure hydrogen
without modifications. It is unclear whether Duke will install units that have this capability in
the future ahead of widespread deployment of hydrogen as a fuel stock. If they do not, then
additional assets will be at risk of stranding or require substantial and costly modifications if
and when a switch to hydrogen becomes commercially viable.
HOW DOES DUKE SEE ITS NATURAL GAS FLEET EVOLVING IN THE FUTURE?
Duke assumes that its natural gas fleet will “shift from providing bulk energy supply to more
of a peaking and demand-balancing role.”™” This is consistent with the deployment of large
quantitics of renewable cnergy and energy storage that are also required in the net-zcro
scenarios.  However, Duke’s Base case portfolios in the IRP double the capacity of high-
capacity factor NGCC units by 2040, while other scenarios add between 50% and 75% more
NGCC capacity. Much of this capacily is added after 2032, only 18 years before the planned

nel-zero date.

* Climate Report a1 24.
T Climate Report at 2.
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These units are designed to run at high capacity factors and are not as flexible as
combustion turbine units, Building this much new NGCC capacity. with less than two decades
until the Company’s planned transition 1o nci-zero. risks stranding billions in dollars of assets.
While Duke did perform a nominal stranded assct sensitivity. it assumed that natural gas units
would have a 25-year life.*® However, if Duke is serious about reaching net zero in 2050, this
assumption appears incorreet for the thousands of MW of new capacity added after 2030,
ASIDE FROM THE GAS DEPLOYMENT, WHAT OTHER CAPACITY IS REQUIRED IN THIE NET-ZERD
CARBON SCENARIO?

Duke foresces a massive ramp up in both renewable gencration capacity and energy storage.
In 1ts illustrative example, the Company projects going tfrom 5 GW of renewables in 2019 to
31 GW in 2040 and 47 GW in 2050. Energy storage increases from 2 GWin 2019 10 7 GW in
2040 and 13 GW in 2050.* These deployment levels are not without their challenges, but
unlike some of Duke’s other resource assumplions, the underlying renewable and energy
storage technologies are mature and widely available.

WHAT STEPS COULD DUKE TAKE NOW TO INCREASE THE LIKELIIOOD OF ATTAINING ITS NET-
ZERO GOALS WHILE MINIMIZING THE RISK OF STRANDING NATURAL GAS ASSETS?

The Company should ramp up its deployment of renewable gencration and storage in the near
term. Duke’s 2050 goals call for massive guantities of new renewables and storage over the
next 30 years, and yet it backloads much of these capacity additions. The recent passage of the
ITC offers a chance to more economically deploy solar and solar plus storage projects prior to
2025 to jumpstart Duke’s progress towards its goals.

PLEASE SUMMARIZE THE RISKS ASSOCIATED WITH DUKE'S SIZABLE NATURAL GAS

DEPLOYMENT ASSUMPTIONS,

€ Jo /g 9bed - 3-Gzz-6102 # 194900 - DSOS - Wd 00:€ 22 IudV 120z - a3 114 ATIVOINOY L0313

*# IRP Report at 137,
** Carbon Report ar 26,
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Duke models huge increases in natural gas capacity, both from NGCC and combustion turbine
units. While it presented resulls primarily through 2033, it modeled scenarios through 2040,
The latter build schedules show even more natural gas deployment in the second half of the
2030s, less than two decades before the Company’s net-zero pledge. Further, the construction
of more natural gas capacity will increase the Company’s customers™ exposure to natural zas
prices. Since Duke is able to pass through fuel costs as an expense. it would be the retail
customers who would see higher bills from elevated natural gas prices.

In the near term, Duke assumes firm fuel transport for its NGCC units will be readily
available at the same price as today. despite the increasing regulatory risk associated with new
pipeline capacity. It does not assume firm fuel delivery for its CTs, despite their increasing
usage during winter mornings and evenings when building heating load is highest. These are
substantial cost and operational risks that are not well accounted for in the IRP.

Duke assumes substantial technological evolution in its 2050 net-zero goal. which
directly informs the 70% CO: reduction scenarios in the IRP. NGCC with CCS$ or broadly-
available hydrogen fuel is required to continue to run its turbines. Further, turbines that are
designed for hydrogen combustion would need to become the norm and Duke would need to
begin to install these well before 2050 lest then-existing asscts require major upgrades. The
energy scctor will certainly evolve in the coming decades. but Duke’s decarbonization
scenarios rely very heavily on technology with speculative commercial viability.

By contrast, renewable generation and cnergy storage are mature technologies that can
be incorporated earlier and in larger quantities than assumed in Duke’s plan. Although the
Company’s IRP scenarios include sizable renewable buildouts, more could be done earlier in
the timeline to reduce reliance on construction of substantial natural gas capacity later in the
planning period. This is particularly true given the recent extension of the federal 1TC for solar

and solar plus storage systems.

| ]
h
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E. A Basic Risk Analysis Shows the Benefit of the Eavly Coal Retirement Qption

Dip DUKE PERFORM ANY QUANTITATIVE RISK ANALYSES AS PART OF ITS RISK ASSESSMENT?
Mo. As discussed above, the Company’s risk assessments were largely qualitative in nature.
It presented the results ol its various scenarios and sensitivities but did not produce analyses to
compare those portfolios across various input assumptions.

How pin DUKFE MODFEL CARBON PRICING IN 115 TRP?

Duke modeled a carbon price as a production cost adder in all portfolios except for the Base
Case without Carbon Policy. The carbon price commences in 2023 at $5/ton and increases by
S$5/ton and $7/ton annually in the base and high CO: price sensitivities.”" By 2050, the carbon
price has escalated to 5130/ton and $180/ton in the base and high case, respectively.

HOW DOES THIS CARBON PRICE COMPARE TO RECENT C(); PRICING ANNOUNCEMENTS?

It 15 substantially under several alternative proposals that Duke mentions in its IRP, including
Energy Innovation and Carbon Dividend Act (H.R. 763) (515100 ¢scalating at 310 /ton per
year) and the Amencan Opportunity Carbon Free Act of 2019 (5. 1128) ($52/ton escalating at
8.5% per year).” It is also substantially under the recently announced carbon price from New
York Department of Environmental Conservation, which was calculated at 5125 / ton in 2020
before increasing to $373 / ton in 2050.°

DoEs DUKE MODEL ANY INCREASED REGULATORY COSTS THAT MAY IMPACT THE
ECONOMICS OF CONTINUING TO RUN ITS COAL PLANTS?

No. Duke did not construct a high- or low-cost sensitivity for fuel or fixed Q&M costs for coal
units, nor did it model retirement outcomes under different regulatory regimes. Given recent

developments at the federal level. it 1s highly likely that new regulations will be cnacted that

*' DEC IRP Report at 153,

*! DEC IRP Report at 153,

** 2050 carbon price is 5178 / ton in $2020. Assuming inflation at 2_5% per year produces a 2050 nominal price of
$373.37 /von.  hitps:www dec.ny. ovipress/ 1 22070, himl.
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substantially change the cost of keeping coal units online, and the risk of such regulations is
likely highly asymmetric towards increasing cosis rather than reducing them. ™

Q38. WHAT INFORMATION DID DUKE PROVIDE REGARDING THE PERFORMANCE OF THEIR
PORTFOLIOS UNDER DIFFERENT FUEL AND CO: COST ASSUMPTIONS?

A38. Duke provided the PVRR values for each scenario, highlighting the base fuel case that
excluded the explicit cost of carbon.™ Under this approach, it appears the Base without Carbon
Policy has the lowest PVRR across all sensitivities, with the Base with Carbon Policy and
Earliest Practicable Coal Retirement costing about 1% to 6% more and the 70% CO: Reduction
and Mo New Gas portfolios costing about 13% to 41% more.

However, these figures do not tell the complete picture, as, with the exception of the

Base without Carbon Policy, they do not include the cost of carbon that is modeled in the
scenario. When these costs are added back in. the performance of the portfolios changes
substantially. After making this change, the Base case Without Carbon Policy does not have
the lowest PVER in 5 of the 6 sensitivities with a carbon price. and the cost premium for the

Earliest Practical Retirement portfolio is nearly erased, from an average of 5% without carbon

** President Biden's highly publicized commitment 1o 100% decarbonization of the electric power sector by 2035
will necessarily require much more stringent regulation of coal-fired power plants than exists today. See

hitps:/ www.washingtonpost. com/climate-environment/2020/07 30/biden-calls-100-percent-clean-electricity-hy-
2035-heres-how-far-we-have-goTarc4ld=truc. Moreover, in his January 20 Exceutive Order on Protecting Public
Health and the Environment and Restoring Science to Tackle the Climate Crisis, President Biden called lor the US.
Environmental P'rotection Agency (“EPA”™) 1o review and consider suspending, revising. or rescinding many Trump
Administration actions weakening the regulation of coal-fired power plants, including, but not limited to “National
Emission Standards for Hazardous Air Pollutants: Coal- and Oil-Fired Electric Utility Stcam Generating Units —
Reconsideration of Supplemental Finding and Residual Risk and Technology Review,” 85 Fed. Reg. 31286 (May
22, 2020). In addition. the D.C. Circuit Court of Appeals recently affirmed EPA's finding that greenhouse gas
cmissions endanger public health and welfare, and that EPA is thus required by the Clean Air Aci lo adopt 1o
regulations to address such emissions from new and existing power plants. With respeet 1o existing power plants,
that means that EPA must, under 42 U.S.C. § 741 1_ establish the “best system of emission reduction ["BSER"] that
lias been adequately demonstrated.” The D.C. Circuit rejecied the Trump Administration’s conclusion — contrary 1o
that of the Obama Administration - that BSER may not include measures bevond the fence line of the power plant,
siich as mandating the replacement of existing carbon-emitiing resources with new zero-emission resources.

American Lung Association et al. v. Environmental Protection Agency et ol Case No. 19-1140 (D.C. Cir. Jan. 18,

2021. None of this bodes well for the future of existing coal-fired power plants.
¥ DEC IRP Report at 17.
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costs to an average of 1% with carbon costs. Further, the calculated cost premium of the decp
decarbonization scenarios fall substantially to 3% to 24% (down from an increase of 13% to
41%). despite Duke’s questionable inputs assumptions.™

HAVE YOU PRODUCED ANY ANALYSIS THAT ALLOWS ADDITIONAL COMPARISON OF THE
SCENARIOST

Yes. | ran a cost range and minimax regret analysis on Duke’s scenarios that was also
performed in the DESC IRP.*® As in the DESC IRP proceeding, these straight-forward
analyses provide insight on how portfolios may perform under a variety of future scenarios.
Although lairly simple, they highlight the importance when determining the most reasonable
and prudent plan of looking bevond a portfolio that is assumed least-cost in limited scenanos,
WHAT WAS THE RESULT OF THESE ANALYSES?

When the explicit cost of carbon 15 considered, the Earliest Practical Retirement portfolio
emerges as the most robust of thosc scenarios that do not specifically target deep
decarbonization. Table 2 below shows the cost range and minimax regret analysis for each of
the portfolios and the CO: and [uel cost sensitivities. Note that these values sull contain Duke’s
flawed natural gas price forecasts, which are substantially lower than fundamentals-based
forecasts, and inflated energy storage costs. If the Commission were to require Duke 1o update

its natural gas forecasts, scenarios with higher natural gas usage would be more costly,

% Tables 12-B and 12-C, DEP IRP Report and DEC IRP Report,
** Direct Testimony of Kenneth Sercy on Hehalf of the South Carolina Solar Business Alliance. Inc at 37. Docket
NO. 2019-226-E.
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PVRR (5bh) Base wio Base w/ Earliest 70% CO::  70% CO::  No New
Carbon Carbon Coal  High Wind High SMR NG
High CO:-High Fuel 116.5 113.7 114.5 122.5 117.3 1297
High CO;-Base Fuel 106 104,35 105.3 115.6 110.4 123.1
High CO:-Low Fuel 99 1 9% .4 993 1108 105.6 1184
Base CO;-High Fuel 109.6 107.8 108.9 118.5 113.4 125.8
Base CO;-Base Fuel 099.2 088 w9 7 111.6 106.5 119.2
Base CO:-Low Fuel 024 026 03.7 106.9 101.8 114.6
No CO2-High Fuel 592 an.4 933 107.4 102.3 114.3
No CO2-Base Fuel 798 82.2 84.2 100.5 95.5 108.2
No CO2-Low Fuel 733 76.4 78 958 20.7 103.5
Cost Range 432 373 36.5 26.7 26.6 26.2
Max Regret 43,2 40.4 41.2 4492 44 56.4
Table 2 - Cost Range and Minimay Analyvsizs — Cavbon Cost Included

Q41.

Adl.

PLEASE INTERPRET THE RESULTS OF THIS ANALYSIS.

The Cost Range of each scenario represents the highest PVRR less the lowest PVRR. Ttis a
measure of sensitivity of a scenario to fuel and CO: cost inputs. Unsurprisingly, the deep
decarbonization scenarios on the right side of the table have the lowest cost range as they
contain the lcast fossil fuel, and thus the lowest exposure to both CQ: and natural gas prices.”’
The Base without Carbon policy has the highest range of the set, demonstrating the risk of
assuming low costs and no CO: and finding oneselfl in a policy world with high fucl costs and
high CO: costs. Of the three scenarios on the lefi side, the Earliest Practicable Coal Retirement
has the lowest Cost Range result, again showing that eliminating coal earlier while adding more
renewables reduces exposure to CO: and natural gas costs.

The Max Regret value represents the difference between a portfolio’s highest PYER
and the lowest PVRR of all the scenarios. This represents the worst-case outcome of choosing
an alternative portfolio compared to selecting the lowest possible portfolio under the least cost
option. The low PVRR is established by the Base without Carbon No CO:z-Low Fuel sensitivity
at $73.3 billion. Based on this figure, the lowest Max Regret score is from the Base with

Carbon, followed closely by the Farliest Practicable Coal Retrement scenario. These have

T DEC IRP Report at 8,
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Max Regret scores 82.8 and $2.0 billion lower than the Base without Carbon Policy portfolio,
suggesting that selecting these two portfolios is less risky than the Base without Carbon Policy.
The Base Case with Carbon has the lowest max regret value at 540.4 billion. followed
by the Earliest Practical Coal Retirement at 541.2 billion. The dilference between the two
amounts to less than 1% of the total PVRR of the porttolios. Importantly. these results do not
contemplate new federal or state regulations that may require substantial capital cost
investments to maintain the compliance of fossil fucl plants which would be in addition to any
variable costs such as fuel and COa that are included. Further, the risk of these new regulations
is much higher in the Basc cases where coal is assumed to operate longer than the deep
decarbonization portfolios when coal plants are retired carlier. This likely understates the cost
of owning and operating coal plants compared to baseline included in Duke’s TRPs. Tt this risk
were more ngorously quantified, it very well may have an expected value greater than the 50.8
billion noted above.
Do THE RELATIVELY MIGH MaX REGRET RESULTS FOR THE 70% CO: REDUCTION AND NO
NEW GAS SCENARIOS CONCERN YOU?
No. Much of the incremental cost of the 70% CO:z: High Wind portfolio over the Earlicst
Practical Coal Retirement 15 due to Duke’s assumptions of transmission cost.  However, the
Company has not rigorously analyzed these costs nor considered the cost savings that may
come [rom broader regionalization.®® Similarly, the No New Natural Gas scenario is hampered
by Duke’s unreasonable energy storage cost assumptions. Had more reasonable costs been
included, the cost of adding standalone storage and solar plus storage would have been reduced
and closed the gap between the deep decarbonization portfolios and the others.
WHAT IS YOUR CLOSING OBSERVATION ABOUT DUKE'S RISK ASSESSMENTS?
Duke failed to present robust, quantitative risk analyses. It focused primarily on the portfolio

PVRR under different natural gas and CO: cost assumptions but did little to compare the

** Exhibit KL-6. Duke Response o SCSBA RFP 2 (producing Duke response to DR NCSEA 2-6).
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relative risk of the portfolios against each other. The basic minimax analysis above shows that
despite the Base without Carbon Policy scoring the lowest PVRR, it was not the least risky
plan. Although the analysis above is hampered by Duke’s unreasonable input assumplions, a
strong case can be made that the Earliest Practicable Coal Retirements casc is the most robust
of the non-deep decarbonization portfolios. This result is also supported by the asymmetric
likelihood that regulatory costs will rise on coal plants before they fall, further increasing the

risk associated with the continued operation of Duke's coal fleet.

M. DUKE'S MODELING ASSUMPTIONS REQUIRE MODIFICATION

PLEASE PROVIDE AN OVERVIEW OF THIS SECTION OF YOUR TESTIMONY,
In this section, I discuss numerous assumptions that Duke made in its IRP modeling. T begin
by highlighting the recent extension of the federal ITC and its impact on project economics. |
continue to evaluate Duke’s cost and operational assumptions for standalone solar, standalone
storage, and solar plus storage projects. Finally, I review Duke’s development timeframes for
the particularly challenging SMR and pumped hydro technologies.
WHAT ARE YOUR PRIMARY CONCLUSIONS?
The opportunity afforded by the ITC extension should not be bypassed.  The two-year
exlension opens a window where Duke could deploy substantially more solar and solar plus
storage projects early in its IRP planning horizon while allowing customers to reap the financial
benefits. Although this change occurred afier Duke completed its modeling, it is of sufficient
scale and consequence that the Commission should direct Duke to update its modeling to
incorporate the new law,

Overall, Duke’s cost and operation assumptions on solar and storage are mixed. I find
that its capital cost assumptions for solar are reasonable (although must be updated to account

lfor the ITC extension), but its fixed O&M cost assumptions do not reflect the lechnology

improvements in that sector. Duke’s battery capital costs are substantially overinflated and
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